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 AUPHORS: ~. Yagn, Yu. Ie, Myakinin, L. V., and Kovalov, K. F. 


TITLE: An instrument for measuring transverse strain by means of 


wire-suspended mirrors : 
PERIODICAL: ~ Zavodskaya laboratoriya, ve 27,5 nos 11; 4961, 1413 - 1414 


“PRXT: The authors point out the shortcomings of a device for determining 
‘reduction of area in the plastic range in tensile-tested material. This 
device had been developed by N. N. Aistov (Eksperimentalnoye opredeleniye 
otnosheniya wtnositel‘nykh poperechnykh k otuositel‘nykh prodol'nym 
deformatsiyam v plasticheskoy zone (Experimental determination of the rela- 
tive transverse-to-longitudinal strain ratio in the plastic region). va 
Nauchnyye Trudy Leningradskogo inzhenerno-stroitel'nogo instituta, no- 13 
(1952)). The authors of the present paper suggest the arrangement shown in 
‘Pig. 2. In this, two mirrors (1) and (2) are attached to rods (3) ana (4) 
which are suspended on capron wires. The levers (7) and (8) are supported 
on hinge (0) andare depressed edgeon to the specimen (5) by means of rubber 
paoe The whole arrangement is suspended on cord (10). Any slight 
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change in the diameter of the specimen is transmitted to the mirrors by the 
lever system. The weights (9) attached to the mirrors are immersed in oil 
in order to avoid rotation or oscillation of the mirrors. This instrument, 
which proved good in practice, was found to have a 12,500 magnification 

factor in indicating recording the change in diameter. Its great advantage 
is that its component parts cannot suffer deformation. Thereare 2 figures 


“and 4 Soviet references. 


“ASSOCIATION:  Leningradskiy politekhnicheskty institut im. M. I, Kalinina 
(Leningrad Polytechnic Institute imeni M. I. Kalinin) 


Fig. 2. Schematic representation of the suggested cevice. 
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ZAKHAROV, Kirill Vasil'yevich; KUSHELEV, Nikita Yur'yevich; 
SINITSKIY, Anatoliy Konstantinovich; SEMENOV, V.P., 
otv. red.; YAGN, Yu.l., prof., red. 


{Laboratory manual on the strength of materials] Rukovod- 

stvo k laboratornym.rabotam po soprotivleniiu materialov. 

Izd. 2., Leningrad, Leningr. politekhn. in-t, 1963. 126 p. 
(MIRA 17:11) 
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AUTHORS: Izotov, I. No» and Yagn, Yu. I. 
TITLEs. ‘Study of the plastic deformation of a metal with a 


deformation anisotropy produced by pre-stressing 
PERIODICAL: .-. Akademiya nauk SSSR. Doklady, v. 139, no. 4, 1961, 576-579 


TEXT: A study has been made of the development of plastic deformations 

in the initial stages of a second stressing of material relieved partly or 
completely from stress after a first plastic deformation. To determine 

a deformation due to,stress it is necessary to examine the relationship 
between the vector B of the increment of plastic deformation and. the 
vector §S of the increment of stress as depending upon the antecedents. 
“The geometric loci constructed according to the allowances of A€, (AE, 


being the intensity of increase of plastic deformation) are examined, and 
the possibility of their application for determining the directions of 
vectors 3 are eatimuated. At the same time, the principles undorlying the \ 
modulus of plastic deformability are studied, and a utilization of geometric | 
loci of equal h values (h being the modulus of plastic deformability) is 
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suggested for the first time to describe plastic deformation precesses. 
Experiments have been conducted, in which thin-walled tubular specimens of 
commercially pure nickel. have been simultaneously strained ond twisted. 
‘Mhe material concerned and the experimental setup head been described in 
previous papers(Yu. I. Yagn et al., DAN, 119, no-.l, 46 (1958); DAN, 139 
-8 ~no. 4 (1960); Zavs Lab., no. 10; 1243, (1958)). In these experiments, 3 
and h were determined as a function of the direction of 6S. Six sample 
gets were tested (2 - 3 samples per set); each set was gubjected to an 
cqual first stressing, then relieved from stress, and, finally; subjected 
to a second stress causing breakages, As the oxporiments have hown, it 
: is Nnecessary for the practical application of formula 9J= nbSZ to know 
: the principles enabling one to determing,in every point of stress the 
value of bh and the direction of AeA F as a function of kind and 
direction of the first stress, those of the second stress, and the state 
of stress attained. On spacimens subjected to an equal first stress, 
the effect of the second type of stress was studied. The authors also 
examined the affect of the first stress (linea stretching , torsion, 
stretching combined with torsion, pressing and stretching in two 
different directions, torsion in two different directions). The 
following conclusions 3re drawn from results: 1) the directions of 
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vectors $d are determined with sufficient accuracy by the direction of the - 
normals on the locus of. equal AQE,. Deviations therefrom rise with wr 
" increasing distance from thé stress at which” the first experiment, was °. 

| dnterrupted.. 2) The geometric locus of all-equal h is almost a circle, 
‘whose center is displaced with respect. to the coordinate origin. The ” 


“2 direction of thia displacement is determined by the Component of the first 
| stress; «the displacement value depends . upon hy ‘@he radius R of this =~ 


-!'girele is not dependent upon the kind of the first stress; it 4s, determined. . 
‘opy hand. the strain attained with the first stress. 3) The direction of « 
deviates systematically, from the normals to the circle of equal h. This 
!; deviation (on average 6, - 7°) is-only little larger. than the change of -. 


'. direction of vectors , which is caused by the character of the second. 
‘stress, and can be neglected in most cases. 4) To calculate the expected 


|. plastic deformation with the aid of (1), it is sufficient to construct the - 
family of circles of..equal h with the aid of equations , a’ 
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which ‘presuppose the knowledge of five constants and of the ‘strained a: 
“deformed state of the material after the first stress. Here, Oe. and een 


e -are: the respective projections of vector Q.of the displacement of the. 


* ceenter of circles of equal h; .a, k are constants found from experiments: 
_ with the first.stress; A, B, and'D are constants determined with the See, 
second stress!. The results of numerical integrations of (1) have been - || 


te compared with results obtained by the above formulas. A deviation of about ; - 
°.8°-.12 4 has been found. The present work was the subject-of a lecture. 


Gelivered at the First All-Union Conference on Theoretical and Applied 


-» Méchanics in January,' 1960. ‘There are 3 figures and 4 references: 3 
-Soviet-bloe and 1 mon-Soviet-bloc. The reference to English-language’ 


ce eatone reads as follows: ‘YW. Prager, J. Appl. Phys., 20, no. 3, 235 


_ PRESENTED: April 10, 1961, by Yu. N. Rabotnov, Academician 


“SUBMITTED:. © August 13, 1960 
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AUTHORS: _Yagn, Yu. I., and Pavlov, P. A. 
A Sea ee 
: eae val {} 
‘TITLE: | Study of stress concentration on shafts of variable cross 


section during twist 
PERIODICAL: Zavodskaya laboratoriya, v. 28, no, 6, 1962, 719 - 721 


TEXT: A method of determining the local stresses in a shaft of varying 
diameter during twist is presented. It consists in determining the angle 
of displacement a (in the plane tangential to the surface) from the 


L. 
YB 
measured twist Sve W? 7 cosa = -20) 5 where a is the angle between ° a 


the radius vector and the normal of the surface. There are 3 figures. 


ASSOCIATION: Leningradskiy politekhnicheskiy institut (Leningrad 
: Polytechnic Institute) Ne 
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Secret: PAVLOV, Ped. 


‘Study of the con sontration of sir 
te esses in the torsion 
shafts of variable ero3s saction, Zav.lab, 28 rere ae 


'é2, 
(HIRA 15:5) 


1, Leningradskiy politekhnisherkiy inatitut, 
(Strength of materials) (Strains and atrassea) 
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TAbste cact of lectures for a course in the mechanics of 4 
solid and deformable body] Konspekt lektsii po kursu re~ 
khaniki tverdogo i deformiruemogo tela. Leningrad, 
Leningr. politekhn. in-t im. M.J.Kalinina. 1965 167 p. 
ee (MIRA . Be12) 
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YAGNAKOV, A.F., inzh.; PAVLOV, A.I., inzh.; TARANUKH, L.&., inzh. 
eccesueomnitarrnscl rains 
Pilot plant testing of the auger boring method for mining coal 
at the No.1 "Begichevskaya" Mine of the Tula-ugol.' Combine. 
Ugol' 39 no.10:25-30 O '64. (MIRA 17:12) 


1. Podmoskovnyy nauchno~igsledovatel' skiy i proyektno-konatruk- 
torskiy ugol'nyy institut i Trest Kalininugol'. 
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N.S.; YAGNICH, M.M. 


Application of aaguatic. starters 
agriculture. . Sel'khosmashins Bones 25-27 D '53. (MLRA 6:12) 
aes : (Electric motors) 
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RESHETNIKOV, W.i’.3 PODUSOVSKAYA, M.V.; YAGNISHCHEK, 7 .V, ‘ 


Practices in drilling wells 5000 m, deep in Ukrainian 
geological formations. Trudy UkrNIGRI no.7s7%-85 '63, 
| ip ois (iiRA 1912) 
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re ‘ YANISHAVSKIY,, Yuriy Dnitriyevich; KU2" KIN, P. ee ay reds YAGNOGORODSKAYA , 
M.M., rede; FLAUM, M.Ya., tekhn.red. eran " 


{Actinometric instruments and methods of observation] Aktinometri- ; 

cheskie pribory 4 metody nabliudenii. Leningrad, Gidrometeor. - 

izd-vo, 1957. 414 p. (MIRA 11:2) , 
(Actionometer) (Solar radiation) 
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_ Modernizing pipe lines of the DA-~3 milking unite Mekh. i elek. 
aots.ael'khoz, 17. no.3: hy 459, . (MIRA 12:8) 


1. Zavod. im. Maslennikova. 
(Milking machines) 
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NAZARENKO, V.A.3 SHUSTOVA, M.B.; SHITAREVA, G, Go: YAGNYATINSKAYA, G.Ya.; 
"RAVITSKAYA, RV. Ce eee 


Determination of impurities in titanium. Zav.lab. 28 no.6: 
645-648 162. (MIRA 15:5) 


1. Institut obshechey i neorganicheskoy khimii AN USSR. 
‘(Titaniun--Analysis) 
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AUTHOR: - Yagnyatinskaya, G. Ya.; Nazarenko, V. A. A 


Seensiterayen te 


as ORG: Institute of General and Inorganic Chemistry AN UkrSSR (Institut 
obshchey 1 neorganicheskoy khimtt AW UkrSSR) 7 
4 


: | | i] 
TITLE: Photometric determination of microamounts of niobium in titsnium 
and titanium tetrachloride, » ie 


. SOURCE: .Zavodskaya laboratoriya, Ve 32, noe 5, 1966, 510-512 
TOPIC TAGS: photometric analysis, niobium, titanium, titanium compound 


ABSTRACT: The proposed method for determination of niobium in metallic 
- [titanium and titanium tetrachloride is based on separation by extraction 
|with a solution of tribenzylamine in CHCl, from 11 M HCl and final 
determination photometrically using orthoritrophenylfluorone. The 
method makes it ‘possible to determine down to 0.02 micrograms of niobium 
in l-ml. The dotermination of niobium is not interfered with by the 
following other impurities (in micrograms/ml); Ta--0.4; Ti--l; zZr--6; 
Sn--2; Mo--2; W--1; Ga--h; Sb >0; Fe >300. With the use of extraction 
_ |with an 8% solution of peeeney. ome in chloroform, a check using the 
radioactive isotope Nb?? showed that in a single extraction from 11 M 


25 
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hydrochloric acid, at a ratio of 100:25 between the aqueous and organic 
|phases, 87% of the niobium went over into the organic phase. 0.1 M 
hydrochloric acid was a better extracting reagent. In a single 
extraction, with a phase ratio of 50:50, 94% of the niobium was 
extracted. Titarium was not extracted and its presence in the solution 
in the amount of more than 0.5 grams did not interfere with the — 
extraction of niobium. Orig. art. has: J] table. 
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Adhesive strength of rubber coatings on a- textAle carcass 
as dependent on the rate of casing in calendars. Kauch.i 
ret. al no.92:812 S '62. (MIRA 15:11) 
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. promyshlennosti. 

ae (Rubberized fabrics) 
(Adhesion) 
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ACCESSION NR: AR4040827. S/0058/64/000/005/009/E010 
.. SOURCE: Ref. zh, Fizika, Abs, 5E61 | 


B= AUTHOR: + Voyutskly, S. S,; Rayevskiy, V. G.; Yagnyatinskaya, S, M, 
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. ‘TITLE: Influence of the physical state of polymers on their adhesion 


CITED SOURCE: Sh, Vy*sokomolekul. soyedineniya. Adgeziya polimerov, M., 
AN SSSR, 1963, 128-133 : 


‘TOPIC TAGS; polymer, adhesion, polyethylene, elastomer, diffusion theory 


_. TRANSLATION: There is investigated with dependence of resistance to stratification 
BP sf compounds of polyethylene with elastomers of different chemical nature on the 
_ time of forming of a splice t at room temperature and, a temperature of fusing: 
‘of polyethylene of 120°C, During: preparation of the splice, elements of the 
compound were placed in contact after achievement of the given temperature. It”. 


is .showm that with an increase of 7, adhesion is increased. Increase of tempera 


Ceased ua . 
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ACCESSION NR; AR4040827 


i ture of splice forming to 120'C increases the adhesion 40 - 70-fold. At 120°C - 
“curves P =-T for all elastomers have the form P = kr*(k and a — parameters). { 
: With increase of number of polar groups in elastomers, adhesion decreases and ' 
ean attain practically zero values. The results are explained from the point of: 
i view of the diffusion theory of adhesion on the basis of the idea of local ’ 
‘: diffusion, introduced by the authors, explaining une formation of an adhesional) 
..bond between polar and nonpolar polymers... os 
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VOYUTSKIY, S.S.; RAYEVSKIY, V.G.3 YAGNYATINSKAYA, S.M. 


Adhesion between polymers ag influenced by their physical state. 
Dokl. AN SSSR 150 no.63:1296-1299 Je '63. (MIRA 16:8) 


1. Moskovskiy institut tonkoy Pili shaskoy tekhnologii in. M.V. 

Lomonosova i Problemnaya laboratoriya pererabotki i modifikatsii 

polimerov Moskovskogo tekhnologicheskogo instituta myasnoy i 

molochnoy promyshlennosti. Predstavleno akademikom S.S.Medvedevynm. 
(Polymers) (Adhesion) 
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. AUTHOR:. . Voyutskiy, S. Sei: Rayevskiy,: V. G.$ Yagnyatinskaya, S. M. 


TITLE: Role of adhesion in the elastomer reinforcement phenomenon 


-SOURCE: Kauchuk i rezina, no. 7, 1964, 16-20. 
TOPIC TAGS: elastomer, rubber, rubber reinforcement, filler, active 
filler, adhesion, adhesive joint, microscopic adhesive joint. 


ABSTRACT: It is hypothesized that mixtures of elastomers and active 
fillers consist of a great number of microscopic particles of the 
solid filler bonded with rubber (adhesive joints). An attempt is : 


ness of which are higher than those of the. rubber; 2) carbon black | 


! 


, veinforces only elastomeric. (and not resinous) butadiene-styrene +! 


4 rubbers; 3) flucculation or adhesion of active filler particles re- 
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£. adhesion or bonding follow identical Laws, 
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_,) ABSTRACT: Experimental data and observations ‘from the literature. are’ offered to 
 ) substantiate the belief that the reinforcement of elastomers filled with active “n 
-| fillers is directly associated with adhesion of the particles, Measurements show | 
, 4 linear function between the coefficient of reinforcement of rubbers and their i 
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: limit, after which the strength decreases, The same relationship exists in 
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reinforcement of the resin, Adhesion of polymers increases with prolonged contact 
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i adhesion increases with vulcanization time and goes through a maximum, The same 
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“ABSTRACT? kh new. ‘mathod® hag been developed fer determining. the adhe- 
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‘content. The results of experiments conducted with: 1) sodium bute- 
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“ABSTRACT: The ¢ ef ‘rect was studied of various additives, which change the 
' adhesion of SKN-40'rubber to chalk, on the strength of chalk-filled vulcanization 
of SKN-40, It was found that there is a linear correlation between adhesion and: 
the reinforcement of vulcanized rubber according to rupture and TPerings The 
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Analyzing the chemical composition of leather by the separate 
topographical sections, Nauch.—issl.trudy Ukr NIIKP no,132222- 
236 '62. . (MIRA 1832) 
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‘of Chemical Sciences.) 
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Cie sm oy a ee y 
-- TITLES |. Taermal Stability of Potassium Fluozirconate 


Potassiun * 


~ PERIODICAL: Zhumal neorganiche skoy khimii, 1960, Vol. 5, No. 9, 
- ppe 1967-1992 


TEXT: The thermal stability of potassium fluozirconate was thermogravi- 
metrically examined as well as py X-ray structural analysis; and by 
-mathods of optical crystal examination. The firstement ioned analyses sere 
carried out with the Kurnakov pyrometery the second on thermally pre-treat- 
ed samples in different gas media (Fige 5)e As Ae Mayer carried out the 
optical erystal examination, Heating of potassium fluozirconate entails 


a nogber of conversions. Five endothermal effects occur when heating up to / 
1000 C. The effects at 285-330 C characterize the process of reversible A 
distortions of th crystal lattice and lead to a reduction of the erystals. Y 


The effect at 465 C is due to the reversible decomposition in potags ium 
fluoride and zirconium tetrafluoride, whereas at approximately 600°C 
melting and formation of a mixture takes placé« This depends on the neating 
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conditions, Since the composition of the melt changea due te zirconium Z 
volatility. Annealing of potassium fluozirconate in undried air during va 


four hours over 600°C (Table) leads to the formation of zirconium dioxids, 

Annealing at 800°C in dried argon or hydrogen does not change the propar- 
ties of potassium fluozirconate. Ve As Plotnikov and Ye, B. Gitman ara 
mentioned in the paper. There aro 5 figures, 1 table, and 7 referonces: 

3 Soviet, 1 German, 1 French, and 2 US. 
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TITLE: 
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, sov/78-3-8-42/48 
_tagodin, G. A., Fomin, G. 5., Kisel'son, L. A. 


Ce ee ea 


The Determination of the Relative Volatility of the Products 
of the Interaction Between arcl,, HfC1 and POCL, (Opredeleni;e 


otnositelnoy letuchesti produktov vzaimodeystviya zZrCl , i HFCL 
A 4 
s POC1;) 


Zhurnal neorganicheskoy khiuii, 1958, Vol. 3, Nr 8, pp- 1971- 


1972 (USSR) 


In the present study the gmount of the relative volatility of 
the products of the interaction between ZrCl, and HEC1, with — 


POC], was determined by means of a re-circulating apparatus. 


3 


_ Phe hafnium content in the samples was determined by radioactive 


Hele) The basic materials were purified by means of the sud- 


limation method. The hafnium content in the basic material Hf0, ‘ 
amounts to 0,8 per cent. 

The relative volatility (a) of the materials investigated 

anounts to 1,160 + 0,005 at the pressure of one atmosphere. 

There are 1 figure, 1 table, and 3 references, 1 of which is 
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sov/78-3-8-42/48 
The Determination of the Relative Volatility of the Procucts of the Interac- 
tion Between ZrClis HCL 53 and POCh, 


Soviet. 


ASSOCIATION: Woskovskiy khimiko- -tekhnologicheskiy institut im. D. I. 
Menéeleyeva (Chemical-Technological Institute imeni D. I. 
Mendeleyev, Moscow) Moskovskiy institut tsvetnyih metallov i 
zolota im. HM. I. Kalinina (Institute for Non-Perroug Metals 
and Gold imeni li. I. Kalinin, Koscow) 


SUBMITTED: December 12, 1957 
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YAGODIN, GeAs; MOSTOVAYA, O.A.; CHEKMAREV, A.M, 


Separating hafnium and zirconium by extracting their nitrates with 
the diisoamul ester of methylphosphonic acid, Izv, vys.uched,2av.;: 
khim.i khim tékh, 3 no.1:135-137 '60. (MIRA 13:6) 


- iL. Kafedrva tekhnologii radioaktivnykh, redkikh 1 rasseyannykh 
* glemantov Moskovskogo khimike-tekhnologicheskogo instituta imeni 
» DI. Mendeleyeva. 
-(Haf nium) 
(Zirconium) 
(Chemical teste and reagents) 
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AUTHORS: Yerorov, G. Fes Ponin, V:-Vex Prolovs Yu. Gs; Xagodin, G» Ke 


PITLES ae Solvate Forms of Zirconiun- and Hafniun Nitrates fith Tri- a 


1 
butyl Phosphate - 
PERIODICAL: | — thurnal neorgani che skoy Jchimii, 1960, Vol. 5, No. 5: 
eee! pp. 1044-1050 
*PEXTs In the introduction, the euthors mention in prief the problems dealt 
with: preparation of zirconium with a minimum hafnium content, investigation 
of. the mechahisn of the (C jH90) PO (TBP) extraction, investigation of the 


aro. f. i : owe 
- . solvate form. Next, they. deseribe the purificetion of the reagents. the a 
partition coefficients of Zr end HL. were determined by means of Zr?) and=4i 


Z utd : r¢ 
1. ure “he resultant. Nb*~ was separated from ax?? by means of MnO5- Phe ex- 


tractions were carried out at 20° and at @ girconiun- and hafnium con~ 
centration of 1079 moles/ i: Pirst of alls the extraction of: nitric acid by 
tributyl phosphate (TBE) eat different acidity and concentration of the HO; 
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ions was investigated. In this connection, the authors refer to papers by 
A, 8. Solovkin (Ref. 2), A. M, Rowen (Ref. 6), Ve Ve Fomin, and Ye. P. 
Mayorova (Refs. 3,4;7)« The existence of the complexes TBP «HNO, and 
“TBP , 2HNO, assumed by the last-mentioned authors in Ref. 7, and the values of 
‘their instability constants (0.22 and 0.00044) were confirmed experimentally 
(Table 1). Xylene was used as the solvent for TBP. The dependence of the 
nitric~acid extraction on the concentration of hydrogen jons and in the 
‘presence of NaNO, NH WO; Lino, or vie (HO,) 4 je shown in table 2. The 
‘ ue Sa ’ ‘ ” £ Z 
~ mechanism assumed of HNO, extraction holds in a wide rahge also in the 
presence of an excess of 0, jonas; It is proved for the extraction of Zr and 


“He that the partition coefficients & are proportional to the concentration 
. of free TBP in the organic. phase. The number of solvating TBP molecules wat 
‘determined from the, dependence of log on Log(TBP) one’ Experimental data 
wee for zirconium are presented in table 4, for hafnium in table 4. Tt resulted 

that partition coefficienis of Zr and Hf increased with increasing TBP con- 
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: centration in the organic phase. On the tasis*of the diagram log & » 

- log(TBP) (Fig. 1), the formation of the solvate he(NO3) , «TBP resulta, for 

low {BP concentrations and the solvate Me(NO,) .20BP for higher TBP con- 
centrations, At HNO, concentrations of 5 moles/1 the formation of more con- wa 


plicated complexes is assumeci, which, however, was not further investigated. 
Figs. 2,3 depict the dependence of the partition coefficients of Zr and Iif 
‘con the hydrogen-ion concentration and the concentration of the added .' 
nitrates. The Q-values decrease with decreasing hydrogen-ion concentration. 


this decrease, however, depends on the type of the added nitrate. In the 
presence of ny and Na", bivalent ions, zro-r, or ur(oH)5* are dissolved. 
the deviation of. the dependence of x from linearity in the presence of hi’ 


“ana Mg?* is explained by a stronger hydration of these ions. There are 
35. figures, 4 tables, and 7 references, G6 of which aro Soviet. 
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“2. AUTHORS: Yagodin, G. A., Mostovaya, 0. AC. 
———— : 
TITLE: “Extraction of Zirconium ‘and Hafnium From Nitrate and Sulfate Solutions 


- py the Diisoamyl Ester of the Methylphosphon}c Acid 
PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 11, pp. 2459-2466 


TEXT s The extraction methods used for separating zirconium and hafnium are 
very promising. In the experiments diisoamyl ester of the methylphosphonic acid 
was used, Chemically pure zirconium nitrate and sulfate solutions containing 1.0% 
hafnium, nitric and sulfuric acids of the grade "chemically pure for analysis" were 
-also employed. - The distribution of hafnium was determined with the aid of radio- 
active Hf! 1 with a half-life of ho days, in some cases the distribution of 
‘girconium was determined by radioactive 2rd with a half-life of 65 days. It was 
shown that the distribution coefficient of zirconium and hafnium is higher than 
in the ease of using tributylphosphate. The extraction capacity of the diisoamyl 
ester of methyl] phosphonic acid in dependence on 4ts concentration in xylene was 
studied, It was shown that already the &o-ester extracts zirconium and hafnium 
completely from a nitrate solution with a content of 5 g/l based on metal and 6.7 
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Extraction of Zirconium and Hafnium From Nitrate and Sulfate Solutions by the 
‘Diisoamyl Ester of the Methyl phosphonic Acid 


mole based on the nitric acid. . The separation of zirconium and hafnium from 

sulfate media using extraction with solutions of the diisoamyl: ester in. benzene 

preliminarily saturated with HCNS was studied, The dependence of the HCNS quantity 
passing into the organic phase on the initial concentration of NH,CNS is shown 

on Figure 6, The results show that at a concentration of HCNS in the organic 
phase of approximately 0.5 mole/1 saturation begins. The molar ratio of the 

_ aiisoamyl ester and. HCNS at saturation is 0.79, With an increase in the concentra 
tion of the sulfuric acid to 2.5 mole/1 in the aqueous phase & precipitate 18 
formed, prussic acid is separated and the equiliprium acidity of the aqueous phase 

_ drops sharply. ‘The experiments of separating zirconium and hafnium were earried 
out in a 10f-ester solution in benzene preliminarily saturated with HCNS. The 

- phase. ratio was 1:1, the content of NH,,CNS in the solution 2 mole, In the moment 
-of contact between the ester solution and the solution of zirconium and hafnium 
‘sulfates mainly hafnium is extracted into the organic phase, The distribution 
coefficients decrease with an increase in the metal concentration, At a metal 

_ eoncentration of 20 g/l the coefficient of hafniun distribution is still high 

_ enough for practical purposes. The effect of the temperature on hafnium extractiaa 
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= _, distribution are considerably lower for tributylphosphate than for diisoamyl: 


- was studied up 0 60° C. i ws : 
‘Témperature (in °C)” 0 "20 30. 40. 50 - 60 

Concentration [H] -in ; Pa 

the organic phase - peer a 

- (in mole/1) 0,51. 0,49 0,51 «=~ <0,50 «051 Ss«O, 51 

’ The extraction of zirconium and. hafnium in -tributylphosphate is cited for compar= . 

ison, It is shown that the coefficients of hafnium and zirconium separation and 


ester, . Even for 40-tributylphosphate the results are Lower Figure 6: 
than for 10%-diisoamyl ester, Cee ee tt atin | 
Figure 6: Dependence of the Quantity of HCNS Passing Into , 
' the Organic Phase on the Initial Concentration of NH)CNS, 

: ‘The Initial Acidity. is 2 m, H,80),. : 

= A = coneentration (Hf) in the organic phase (in moles) ; 
B= concentration (NH,CNS) (in g/1). 


There are 11 figures, 3.tables and 11 references: 6 Soviet, : 
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= 3/149 /61/000/002/008/017 
Ay 1) ee or {A006 /A001 3 
| esmitiaay” <. “Yakodiny O-A,,:Orlov, K.¥« ° 
- PTTLE: _ Investigating Zirconium and Hafnium Separation on Anion-Exchenging 


Resins: 


‘PERIODICAL: : Tavestiya vysshikh uchebnykh zavedenty, Tevetnaya metallurglya, 


1961, No, 2, pp. 92-98% 


TEXT 5 - he use of anion-exchanging resins for separating zirconium and 
hafnium is of interest, since fluoro-zirconate solution may be directly used, 
which is a technical product of the fluoro-silioate method of zircon decomposition. 
There are several literature data available on the separation of zirconium and 
hafnium using Dowex-1 and amberlite TRA-400 resins (Ref. 1 - 5). The authors of 
the present article used domestic anion-exchanging resins such as HO(No) 943 -100 
(gpe-10P), MM[ -1 (MMG-1) AG-16 (AV-16) and TH (TN), The American IRA-400 re- 
sin was used as comparison element, V.V. Novikov participated in the experiments, 


- whioh were conducted to determina the a exchange capacity of the aforementioned 
ZrF 


jon-exchenging resins in respect to - 4ons by the following method. A. batch 
of 3 g dry resin of -0,2540,15 mm grain size, was subjected to triple treatment 


Sf 
we 


al eeeees 


APPROVED FOR th 


"APPROVED FOR RELEASE: 03/14/2001 


SERS 


CIA-RDP86-00513R001961810019-5 


CHS eves # en See oeemnen Eines G fi bearer 


_ 89662 
Men 
5/1 7 a ica 


| Be anil sees | 1, 
- Investigating Zirconium and Hafnium Separation on Anion-Exchanging Resins 


during mixing 500 ml of ZrF, solution saturated at 18°C, Each contact lasted 3 
hours, zrf, concentration Guring the second and third contact. was checked by 
the weigh method and was equal to the initial eoncentration, The resin was then 
filtrated and washed until a negative reaction on fluoro-zireonate ions took place, 
The sorbed fluors-zirconate ions were washed out of the resin with 2n, sulfuric 
acid, Zirconium hydroxide was precipitated from the solution by onia, roasted 
to Zr0,, and weighed, The full exchange capacity in respect to ZrFg™ per gram of 
dry resin (in sulfate form) was (in grams of ZrOp): 0,074 for TN; 0.0093 for 
MMG-1; 0.142 for NO; 0,260 for AV-16; 0.262 for EDE-10P; 0.193 for IRA-400; 
and 0,149 for AN-9F. Zirsonium and hafnium separation was investigated on colums 
of 45 m length end 1 cm diameter and 1.7 m length and 2.5em diameter, The resins 
were preliminarily converted into sulfate form and washed up to pH=4.5. A cer- 
tain amount of K2rF, solution of 18.4 g/l concentration was passed through the 
column at a rate of 9 mi /om@ per minute, Subseauently the colym was washed and 
im, sulfuric acid was passed through it, at a rate of 1 mifom“, The solution 
flowing out. was divided into fractions. After completed washing-out of zirconium 
and hafnium the column was washed with 1.5 liters of distilled water to pH=4.5. 
fhe summary con'tent of Zr and Hf in each fraction was determined by weight analysis 
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on the UC [| -22 (ISP-22) spectrograph. Table. 2 shows the results of one of the 
experiments, which was performed under the following conditi ons: resin weight 
11.5 Bs height of layer - 43 om; amount of Zr0o equivalent to the sorbed amount 
of ZrFg7 =. 448 g; content of HfO in ZrO, 4g, desorbtion rate 1 m1 /om= per 
minute, -It was found thet all the anion-exchanging resins can '5e used to obtain 
partial separation of Zr and Bf during one eyole, EDE-10P resin was found to be 
the most effective one, During washing of sorbed ions with n, H,S0, at a rate of 
0.5 m1 /em@ per minute, the hafnium content in the initial fraction was 30% with 
52% yield of hafnium oxide; in the subsequent fractions zirconium oxide of high 
purity was obtained (2. 0.05% Hf0,). It was found that the order of washing Zr 
and Hf with sulfuric acid changed th the presence of KCl in the solution (Table 


hk), This is apparently connected with the formation of mixed fluoride-chloride 

Zr and Hf,complexes, When washing the.sorbed ions with 0.5 n. H,S0), at a rate of 

0.5 mifem” per minute, the HfO,, content in the last fraction was Yo. 50% with x 
60 ~ 90% yield, On the basis of results obtained the EDE-10P anion-exchanging 
resin can be recommended for the partial separation of Zr and Hf and for the re- 
‘Latively simple production of Zr-Hf concentrates with up to 50% HfOp content in 

relation to Mea. . 
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Separation of zirconium and hafnium on EDE-10P resin during desorbtion with mono~ 
normal sulfuric acid 


Amount of washed out 
MeQo 

%, from sor- 

| bed on resin 


HfO, yield in % 
from sorbed on 
resin 


HO content 


Volume of fractions 
in Me0% 


by the order of 
weshing, ml - 


50 a 130. 52 
130 - 170 F i 
210 - 410 0,7 6 


Gard 4/5, 
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Table 4, 


Dependence of full Saeeeans capacity of EDE.~10P resin on the presence of KCl in 
* the solution 


Full. exchanging capacity of 1 g dry resin 
(in grams of Zr0g) 


5,45 0,116 
13,4 0,217 
13,4 0,262 
13,4 0,267 


There are 5 tables and 5 references; 3 Soviet and 2 non-Soviet, 
ASSOCIATIONS: -Moskovskiy khimiko-tekhnologicheskiy institut (Moscow Chemico-Tech... -- 
nological Institute). Kafedra tekhnologii redkikh elementov (De- 
partment of Technology of Rare Elements) , 
SUBMITTED; February 19, 1960 
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AUTHORS : Kaplan, G.Ye., Yagodin, G.A., Moiseyev, SiDe, 
; Dmitriyeva, L.P., Mostovaya, O.A., Chekmarev, A.M., 
Sevost'yanova, E.N., Udovenko, V.F. 


+ 


TITLE: © The separation of zirconium and hafnium by means of 
organophosphorous compounds, amines and other 
‘extraction agents : poet ; 


- SOURCE: > Razdeleniye blizkikh po svoystvam redkikh metaLllov, 
_Mezhvuz. konfer. po metodam razdel. blizkikh po 
svoyst. red. metallov. Moscow, Metallurgizdat, 1962, 
28-41 ; 


TEXT: | Although large separation coefficients can be obtained by 
the use of mixed nitric and hydrochloric acids tho process is not : 
favoured because of corrosion difficulties and the largo quantity , 
of acids required. The results of experiments on the extraction 
of these elements from a sulphuric acid medium in the presence of 
aifferent extraction agents is therefore examined. It is shown 
that diisoamyl-ether-methylphosphonium acid ( i CcH 110) 2gPOCH3 
- (DAMPA) is a more powerful complex forming agen than 
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tributylphosphate (TBP). The separation and distribution 
coefficients for Zr-and Hf are 24.6 and 3.2 respectively when 
using 10% DAMPA in H2S04 solution in the presence of thio-cyanic 
acid, while for 40% TBP in the same medium the corresponding 


coefficients are 21.6 and 2.62." “An increase in the concentration — 
of TBP is undesirable as it leads to increased viscosity anda 
large loss of extraction agent. It should be noted however that 


the re-extraction of DAMPA is more difficult than for TBP. sap. 
Diphenylphosphoric acid extracts 4r and Hf from H2S04 solution with - 
a separation coefficient 3 to 10. Other extraction agents of _ 
this type are also tastod, Tasts axva algo made on the use of 
tri-n-octylamine and in this. case as the concentration of HgSO4, is 
increased the separation coefficient for Zr and Hf passes through 

a maximum value of 12 at about 1 normal H2S04 and then falls toa 
steady value of about 10 for further increase in the H2So04 
concentration, Details are givon of the constitution of the 

organic and aqueous phases and the effect of acidity on the 

separation coefficient. There are ll figures and 3 tables. 
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. AUTHORS: -yagodin, Goh» _and Chekmarey, A.M. 

a TITLES: = “ Me extraction of zirconium and eehtan 

: "i . by tri-n-octylamine from metal fluoride — 

S solutions : ; 

. SOURCES — : _ Ekstraktsiy4i teoriy®, “primeneniye, 


apparatura, NO. 2), Ea. by AP. Zefirov 
and M.M. Senyavin. Moscow, Cosatomizdat, 
1962, 141 = 153 


PEXTs = The extraction of Zr’ one uf from KoMF¢ 
| (where M = Zr, Hf) by 4 solution of pure. tri-n-octylamine (TOA) 
in benzene is discussed. TOA will extract Zr and HE only from ‘ 


: weak acid solutions since more acid = -golutions tend to form 
, - R,N.HX (where X = HSO,» ci, NO 3): Highest values for the dis- 

tribution coefficients, Dor and eae were obtained with 0.2 M 
H he while HNO, leads to the lowest Dy ‘values. With H,5O,» 
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The extraction of zirconium o+. | p214/D308 
Dug aoe but with HNO; gr is preferentially extracted. The in- 


fluence of additions was also studied. The values of D,, decrease 
as the concentration of the addition in the aqueous phase increases. 
With emall additions of KGL of KF Dig > Dor ‘put at higher con- 


centrations: (> 8g/1 for Kol - } 1% for KF) Dy >Dyoe Addition of 
80, make Io. > Dur put with NH,,NO; Dar > Dor’ Extraction from 
K2rF¢ (10 g/1) acidified with 0.2 M (COOH), by 5% benzene solu- f 
- tion of TOA gives Do = 47 and Dip ™ 40, Both D values decrease 


es the molarity of the acid is decreased. The extraction mechanism 
is summarized by: 2(R,NH)HSO, og, + KBr Pegg, <> (RgNH) g27¥e a 


+ 2KHSO444 > Evidence for this mechanism is discussed in detail. 


There are 12 figures and 6 tables. 
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» AUTHOR: Nagedin,. &.. Ae Pushkov, A. A.; Tarasov, V. V. 


4 : (TITLE: Separation of zirconium and hafnium by extraction in a packed pulsating 
: _ column — 7 


~~ erTED” SOURCE: te. Mos. khin.-tekhnol. ine-ta im, D. I. Mendeleyeva, vy*p. 40, 
1963, 142-144 


TOPIC. ‘TAGS: ‘gizconium; Hagadum, chromatography, column chromatography, sieisatas 
Bs purification, pulaaeing. colum . ‘| 


"TRANSLATION: at wood: degree of purification of Zr from HE can be obtained by | : 
. extraction with a 10% solution of diisoamylmethylphosphinate in kerosene on a 
: . packed pulsating column. N.. Shiryayeva 
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' ACCESSION NR: AT50 12664 


SOURCE: Moscow TKO =ver 
| tya v oblasti fizicheskoy {, ane 
field of physical chemistry, ae aa chemistry 
A : 
a + 1 
| TOPIC TAGS: yjotassium Gusrohainatat potessium isctconah | fluocohafnate thermal 
"property, fluorozirconate thermal property, Kurnakev pyrometer 


ABSTRACT: The authors briefly review the studies on potassium fuorohafnates and their | 

' analogs. the po{assium fluorozirconates, reported in the literature. The thermal behavior - 
cf the potassium fluorozirconates ig a complex physicochemical process which involves 
changes in their crystal structure, peritectic processes, and changes in their state of 
aggregation. Certain differences in the determination of the melting points may be due to @ 
variable conipo sition of the phases obtained and to different heating rates due to the con- 
version of a pat of the product to the gaseous phase. In this paper, data on fluorozircon- 

' ates are compared with data on the corresponding fluorohainates, whic were studied by 

| the differential -the.mal method with a PK-55 Kurnakov pyrometer. Endothermic effects 
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| hd eg her he KHfF 5-0. 75H90 at 96, 346, 414, and 475C; the first effect cor- 
Ra Leyte ane ae Se to the fusion of the salt. It ig concluded that 
b: y in the Fs molecule, In the case of K: cone 
ee tae were observed at 235, 328, 424, 500. aid ae ee ae TE: en Iti 
petnt, In the case of K3HfF7. H90O, endothermic effectu were observed at 116 “230 230. iat 
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ipiphesenindte “extraction of hydrothiocyanic 


acid, zirconium thiocyanate and hafnium thiocyanate 


h ydrothiocyanic™ “acid, zirconium: 
sthyiphosphinate 


. ABSTRACT: _ Using the method of sature“ion and a eesilical method (extraction iso- 
‘therns), the authors found “that hydrothiocyanie ackd HONS “fs extracted by difsoamyh fF o= 


imethy Iphoaphinate (DAMP) via the following mechanism: 
H* + CHS" + DAMP ¢ HONG © DAMP, 


“thé apparent equi] {brium constant being equal to 16.20.83 Extraction of cir- 
‘sonium sulfate an¢ hafnium sulfate from sulfvric acid solutions containing ammonium 


that DAMP extracts the tw metais in the form of thie comp2und 
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:| with a diethylamine solution 277 — 2 


, | 
TITLE: Dotermination of zirconium and_hafniun concentration in solution by titration | 
: i 

SOURCE: Zhurnal analiticheskoy khimii, ve 21, no» 7s 1966, 872-874 | 


t 


| "| TOPIC TAGS : zirconium, hafnium, diethylamine, titrimetry , S070) Come fw réntz08d 


ABSTRACT: A simplified method of detemining . the cocentration of zirconium (or hafnium) in so~ 
lution has been developed, It is based on the fact that diethylamine precipitates a 
hydroxide of constant composition from Zr (Hf) solutions, so that the total molar con- 
centration of the anions in the solution of Zr (Hf) salt can be determined. The neth= 
od also involves the determination of OH” groups in Zr compounds. The molar concen- : 
tration of Zr is determined by two titrations of the Zr salt with diethylamine: the | 
first in the presence of excess KF, and the second in the absence of KF, ‘The accuracy) 
of the determination is + 0.003 M. Orig. art, has: 1 table. [2 * 
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Translation from; Referativnyy Zhurnal, Mekhanika, 1957, Nr ll.P 135 (USSR) 


AUTHOR: Vyazemskiy, 0. V., and Yagodin, G.N. 

TITLE: On an Approximate Calculation Method for the Stability of Earthen 
and Concrete Hydrotechnical Structures on circular~Cylindrical and 
Otherwise Arbitrarily Shaped Slipp3se Surfaces. (O'priblizhennom® 
metode rascheta ustoychivosti zemiyanykh ; betonnykh gidrotekhni- 
‘cheskikh gooruzheniy po ruglotsilindricheskim i inym proizvol’ nym 
poverkhnostyam skol’ zheniya) 


PERIODICAL: Izv. Vses- Bele in-ta gidrotekhn. , 1957, Nol.57, pp 77-90 


ABSTRACT: An analysis is shown of two methods of derivation of the forces” 
in the calculation of the stability of rigid structures and earthen 
slopes on circular-cylindrical or other slippase surface: Terzaghi 
(wherein the direction of the forces of interaction between the soil ‘ 
sectors is directed along the tangent to 4 segment of a circular~ 
cylindrical slippage surface) andyCrea (wherein the direction of the 
interaction foxce between the soil sectors is horizontal), with pre~ 
, ference given the Crea method. In connection therewith, the Authors 
Card 1/2 have developed a proposition relative to the calculation of the coupling 
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On an Approximate Calculation Method for the Stability of Earthen and Concrete 


Hydrotechnical Structures on Circular-Cylindrical and Otherwise Arbitrarily Shaped 


Slippage Surfaces. (Continued) - 


force exerted within the soil, Also provided is a number of compu- 
tational examples, and recommendations are made on certain practical 
aspects of the calculation for rigid structures as well as for earthen 


embankments. A 
‘(P, D. Yevdokimov) 
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